ABSTRACT
progressive uncovering of the complex interdependence between cellular transcriptome and proteome. Yet 23 the molecular determinants that govern interactions in protein-RNA networks are poorly known at present.
24
Here we used the most recent experimental data to investigate the relationship between RNA structure and 25 protein interactions. Our results show that, independently of the particular technique, the amount of 26 structure in RNA molecules correlates with the capacity of binding to proteins in vitro and in vivo. To 27 validate this observation, we generated an in vitro network that mimics the composition of phase-separated 28 RNA granules. We observed that RNA, when structured, competes with protein binding and can rearrange (Fig. 3a) . Confirming our hypothesis, we 210 found a significant correlation between the protein-RNA interactions and the number of protein-protein 211 interactions annotated in BioGRID (Fig. 3b) . This result confirms that the transcripts bound by many RBPs 
224
The data presented so far suggest that RNAs related either by type (e.g. miRNA, snRNA) or function (e.g.
225
coding for chaperones) share similar structural characteristics (Fig. 2) . Thus, we should be able to estimate and BRaf interactions (Fig. 3f) , HSP70 has more partners (30 RBPs identified by eCLIP) than Braf (9 234 eCLIP RBPs), which is perfectly in agreement with the structure-driven protein interactivity property.
236
In keeping with the trend in Fig. 1b, catRAPID predictions show that HSP70 transcript performs stronger 237 contacts than BRaf (Fig. 3g) 52,53 and incubated it with BRaf (from now LS RNA) and HSP70 (from now HS RNA) transcripts (Fig. 4a) .
248
We observed that the HS RNA altered the composition of the granule-like more than the LS RNA ( Fig. 4 ). Yet, catRAPID predictions support 254 that this disruption is caused by a direct effect: as a decrease in the experimental stringency is associated 255 with a drop in predictive power ( Fig. 4d; see Methods) . Moreover, analysis of eCLIP data indicates a 256 higher number of contacts for the released proteins than for the static one. In agreement with our theoretical 257 analysis the HS RNA-released proteins turned out to be significantly more polar (Fig. 4e) .
259
Overall, this experimental example demonstrates that the "recursive" trend is evolutionarily preserved and 260 influences every level of RNA biology, from global interactome to single molecule function (Fig. 5) as well as the function that an RNA is able to undertake (e.g. chaperoning) (see Fig. 3 and Fig. 4) . The TIAL1  HOXB7  IARS2  RUVBL2  CLPTM1L  PPP1R11  ZNF668   TFG  SF3B4  ORMDL1/2  NUCKS1  HNRNPH3   SEC13  THRAP3  SUB1  PDIA3  CSE1L  MYH10  ZNF207  ATXN2L  CSTF2T  EIF3L Structural content defines partners and function.
The impact of the structure-driven protein interactivity
Related RNAs have similar structural content.
